It is well known among radiologists that intracranial angiography via the vertebral artery may cause various cerebral symptoms, including headache (1, 2) . Many of the other symptoms also resemble those observed in conjunction with a migraine attack. The pain provoked is felt as an ache in the frontal part of the head. The question therefore arises as to what the structural basis of this headache might be (3). This model has recently been advocated as a way of studying experimental migraine/headache (4, 5). The symptoms observed set in rapidly, suggesting a direct vascular response to the injected contrast medium rather than being due to an effect on the brain tissue per se (5). It is a well-known fact both in clinical and experimental studies that the injection of contrast media results in an increase in local blood flow, a decrease in vascular resistance, and a decrease in systemic blood pressure (6-8). However, the mechanism of action of contrast media on cerebral vessels is not known in detail.
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Here we shall discuss some recent findings on the effect of three different types of currently used contrast media on cranial vessels. The observations may be of value in understanding the headache provoked in conjunction with angiography.
The relaxant effects of two ionic contrast media (diatrizoate and ioxaglate) and one non-ionic contrast medium (iohexol) were examined with a sensitive in vitro system (9) .
The central ear artery and the basilar artery from rabbits were precontracted with potassium (124 mM), noradrenaline (10 -6 M), or histamine (10 -5 M). The contrast media caused immediate concentration-dependent relaxation of both types of arteries. When contrast media were given before the constrictor agents, the responses were depressed in a manner compatible with that seen in experiments with precontracted arteries. The relative importance of osmolarity for the vasodilator responses was evaluated by using solutions with NaCl and mannitol. The relaxation induced by the contrast media correlated well with relaxation induced by equiosmolar amounts of NaCl or mannitol (Fig. 1) .
The relaxant effect of contrast media on the rabbit basilar artery was further evaluated with the beta-adrenoceptor blocking agent propranolol (10 -6 M) , the cholinergic blocking agent atropine (10 -6 M), and the histamine H 2 antagonist cimetidine (10 -6 M) . None of these antagonists changed the relaxant responses of the contrast media. In one set of experiments (n = 4) the endothelium was removed mechanically from basilar arteries. Despite this procedure the contrast media produced identical relaxant responses (Fig. 2) .
On the basis of the present data we suggest that the arterial responses seen in conjunction with the administration of contrast media is mainly due to changes in the local osmolality (8) . This vasodilation, induced by a change in the local osmolality, may, in addition to causing vasodilatation, activate trigeminal primary sensory afferents, known to supply cerebral arteries with nerve fibres that contain substance P, neurokinin A, and calcitonin gene-related peptide (10) . The fibres originate in bipolar trigeminal neurons, which thus constitute the required link between major cerebral arteries at the base of the brain (11) (12) . Thus, many of the symptoms observed in conjunction with angiography may be associated with this pathway.
